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MEDICAMENT FOR THE TREATMENT OF
CHRONIC COUGH

TECHNICAL FIELD

The present invention relates to the treatment of diseases
involving P2X receptors, particularly P2X, and/or P2X, ,
receptors. In particular, the present invention relates to a
pharmaceutical composition comprising P2X, and/or P2X, ,
receptor antagonists for treating chronic cough, acute cough
or sub-acute cough.

BACKGROUND ART

Cough 1s one of the biological defense reflexes for expel-
ling sputum and foreign substances in the respiratory tract.
However, it leads to a decrease 1n quality of life (QOL) when
persisting excessively. In the guidelines on cough made by
the Japanese Respiratory Society, chronic cough 1s defined
as a cough lasting for 8 weeks or longer (Non-patent
Document 1). As the underlying causes of chronic cough,
cough variant asthma, atopic cough, gastroesophageal reflux
disease, and sinobronchial syndrome are prevalent in Japan.
However, cases ol multiple underlying causes, or unex-
plained (idiopathic) cases are also included (Non-patent
Documents 1-4). The prevalence of chronic cough 1n Japan
1s about 2% to 10%, although 1t varies depending on the
report (Non-patent Documents 3, 5-8).

There are no approved drugs for chronic cough. While the
treatment of cough 1s based on identifying the underlying
disease as much as possible and performing a treatment
specific to the cause (Non-patent Document 1), codeine,
dextromethorphan, and the like, which are non-specific
antitussive therapeutic drugs, are used to improve the
exhaustion of the patient and the QOL (Non-patent Docu-
ment 1). However, central antitussives also suppress cough
that 1s necessary as a biological defense mechanism, and
side eflects such as constipation and drowsiness oiten occur
(Non-patent Document 2). Therefore, an eflective and safe
drug that can be administered long-term 1s desired (Non-
patent Document 1).

ATP functions not only as an 1ntracellular energy substrate
but also as a messenger outside the cell, and 1s known to
evoke pain when locally administered to humans and ani-
mals (Non-patent Document 9), and to induce a cough reflex
through 1nhalation in humans (Non-patent Documents
10-12). Among purinergic receptors, the 1on channel-
coupled subtypes that use ATP as a ligand are called P2X
receptors, and seven subtypes, P2X, to P2X,, are known
(Non-patent Document 13). Of these, the P2X, receptor 1s
mainly expressed 1in small primary afferent nerves with C
fibers and Ao fibers associated with sensory reception and
transmission, and has been suggested to have a strong
involvement in cough reflex and pain.

The mechanism of promoting cough reflex by P2X,
receptor activation 1s considered to be as follows. When
sensory nerve endings (Ad or C fibers) distributed on the
surface of the airway wall are mechanically or chemically
stimulated, mediators such as ATP are released, which
activate/sensitize P2X, receptors. The signal generated by
the activation of P2X, receptors 1s thought to be transmitted
mainly to the cough center of the medulla oblongata via
nerve firing of the ganglion inferius (nodose ganglion), a
vagal nerve branch, which then evokes a cough reaction.

The expression of the P2X, receptor has been reported in
bronchial C fibers and inferior ganglion cells of humans, rats
and mice (Non-patent Document 14-17). In addition, in an
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clectrophysiological study using lung tissue of guinea pigs,
an action potential 1in the nerve fibers of the ganglion inferius
that are mainly projected from the lower respiratory tract
such as the lungs and bronchi, has been reported to occur
with the treatment of lung tissue with ATP or afj-methylene
ATP, which 1s an P2X, receptor-selective agonist (Non-
patent Document 18). Furthermore, this action potential has
been reported to be almost completely suppressed by the
P2X receptor antagonist TNP-ATP and the tool compound
AF-333, which 1s a P2X,; receptor-selective inhibitor (Non-
patent Document 19), whlch suggests that the ATP-P2X,
receptor signal 1s mnvolved 1n the cough reflex mechamsm
The cough retlex 1s known to be induced by inhalation of
ATP 1n humans as well (Non-patent Documents 10-12). It
has also been reported that higher ATP levels than in healthy
adults are observed in the bronchoalveolar lavage fluid of
patients with 1diopathic pulmonary fibrosis and patients with
acute eosinophilic pneumonia, which are known as diseases
associated with cough symptoms (Non-patent Documents
20 and 21). This suggests that ATP 1s an important mediator

for mnducing cough in humans as well. Furthermore, the
number of ATP inhalation-induced cough reflexes 1n patients
with chronic cough, asthma and chronic obstructive pulmo-
nary disease 1s higher than in healthy adults (Non-patent
Documents 10-12), which suggests that sensitivity to ATP 1s
increased 1n diseases associated with cough symptoms.

In addition, Patent Document 1 suggests that the P2X,/
P2X, ; receptor-selective antagonist (5-({3-phenoxybenzyl)
[(1S)-1,2,3,4-tetrahydro-1-naphthalenyl]amino } carbonyl)-
1,2,4-benzenetricarboxylic acid (A-317491) inhibits activity
of the pulmonary vagal afferent C and A fibers by o, pmATP,
and 1s eflective in the treatment of lung diseases (for
example, asthma and chronic obstructive pulmonary dis-
case). However, the efl

ectiveness of cough treatment in
humans 1s not described.

On the other hand, Non-patent Document 22 reports the
results of a phase II clinical trial of AF-219 (Gefapixant),
which 1s a P2X; and P2X,,; antagonist, and describes that
the frequency of daytime cough was reduced by 75% in
patients with chronic cough compared to the placebo group.
In addition, 1t reported that dysgeusia (88%, 21 out of 24
cases) and hypogeusia (54%, 13 out of 24 cases) were
confirmed as adverse events in patients administered with
AF-219, and that all patients developed some kind of
taste-related disorder. Moreover, 1t also reported that 6 of the
participants discontinued the trial due to a taste disturbance
(hypogeusia or dysgeusia).

In addition, a large number of clinical trial protocols for
AF-219 (MK-7264, Gefapixant) and their results are
recorded on ClinicalTnials.gov. For example, the results of a
trial 1n which 233 of the 367 candidate patients were
randomly assigned to a twice daily oral administration group
of a placebo, 7.5 mg, 20 mg or 50 mg of AF-219 to confirm
the therapeutic eflect after 12 weeks, have been published
under the 1dentification number NCT02612610. Among the
trial results, it was published that as one of the adverse
events, for example, dysgeusia was confirmed in each dose
group: 9.52% (7.5 mg administration group, 6 out of 63
cases), 33.33% (20 mg administration group, 21 out of 63
cases) and 47.62% (50 mg administration group, 30 out of
63 cases). In addition, some of these trial results are also
described in Patent Documents 2 and 3 and Non-patent
Document 25.

In Non-patent Document 23, the results of a taste sensory
evaluation on P2X, knockout mice, P2X, knockout mice,

and P2X,/P2X, double knockout mice have been published.
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Imidazopyridine compounds (Patent Document 4), thiaz-
ole-substituted benzamide compounds (Patent Document 5),
and the like are known as P2X, and/or P2X,,, receptor
antagonists. In addition, 1t has been published on Clinical-
Trals.gov that clinical trials on the treatment of chronic
cough using the P2X, receptor antagonist BLU-5937 are

being conducted.
On Nov. 20, 2018, the results of the Phase I clinical trial

of BLU-3937 were released on Bellus® website. Taste-
related adverse events during single administration and
repeated administration were disclosed: at 100 mg (n=16),
taste changes were confirmed 1n 1 subject (6.3%), at 400 mg,

(n=16), taste changes were confirmed 1n 6 subjects (37.5%)
and partial taste loss 1 1 subject (6.25%), at 800 mg (n=8),
taste changes were confirmed 1 5 subjects (62.5%) and
partial taste loss 1n 1 subject (12.5%), and at 1200 mg (n=8),
taste changes were confirmed 1n 2 subjects (25%). It has also
been published that all taste-related adverse events were
transient and sporadic, with one case being moderate and the
remaining cases being mild. In addition, Non-patent Docu-
ment 24 discloses activity and selectivity of BLU-5937 on
human, rat and guinea pig P2X, and R2X,, receptors.
However, i1ts chemical structural formula has not been
published.

Furthermore, 1t 1s published on ClinicalTrnals.gov that
climical trials on the treatment of chronic cough using the
P2X, receptor antagonists BAY-1817080 and BAY-1902607
are being conducted. On Jul. 25, 2019, it was released on
Evotec’s website that a reduction in the number of coughs
per 24 hours was confirmed 1n the results of the Phase 1/2a
clinical trial of BAY-1817080. However, the rate of decrease
in cough was not revealed, nor was the rate of taste-related
adverse events published. Furthermore, the chemical struc-
tural formula of BAY-1817080 has not been published. In
addition, the clinical results and chemical structural formula
of BAY-1902607 have not been published.

Moreover, Patent Document 6 discloses a large number of
compounds exhibiting P2X, and/or P2X,,; receptor antago-
nist activity and describes them as being effective 1n treating,
alleviating the symptoms of, or preventing, for example,
pain such as neuropathic pain, chronic obstructive pulmo-
nary disease, asthma, bronchospasm, chronic cough, and the
like. However, there 1s no specific description regarding the
therapeutic eflect on chronic obstructive pulmonary disease,
asthma, bronchospasm, chronic cough and the like.

As described above, while a treatment of chronic cough
with P2X, and/or P2X, ; receptor antagonists 1s under devel-
opment, no drug has yet been found that 1t 1s effective 1n
humans and has no taste-related side eflects (e.g., dysgeusia,
hypogeusia, ageusia). Therefore, the development of a safe
drug having a therapeutic eflect on chronic cough and
having no taste-related side eflects or reduced taste-related
side eflects, 1s desired.
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SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

An object of the present mnvention 1s to provide a phar-
maceutical composition for the treatment of chronic cough,
which has excellent P2X, receptor antagonist activity, has
no taste-related side effects, or has reduced taste-related side
cllects.

Means for Solving the Problem

As a result of repeated studies to solve the above problem,
the present inventors have found that among the P2X ; and/or
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P2X, ; receptor antagonists described i Patent Document 6,
a specific compound (Compound I-127) has excellent P2X,
receptor antagonist activity, 1s expected to be clinically
cllective 1n humans, and has substantially no taste-related
side effects, which led to the completion of the present
invention.

The present mvention relates to the following (1) to (4),
(4-a) to (4-t), (4-n"), (4A) to (4E), (5) to (8), (8-a) to (8-t),
(8-n'), (8A) to (8E), (9) to (12), (12-a) to (12-t), (12-n"),
(12A) to (12E), (13) to (16), (16-a) to (16-t), (16-n"), (16A)
to (16E), (17) to (23), (23-a) to (23-t), (23-n"), (24), (24B) to
(24E) and (25) to (29).

(1)

A pharmaceutical composition for treating chronic cough,

comprising a compound represented by

|Chemical Formula 1]

(D

‘ X
N O O
0\/ ‘ HN)J\N/\I)J\OH,
A A

NN

\/\Cl

or a pharmaceutically acceptable salt thereof.

(2)
The pharmaceutical composition according to (1),
wherein the chronic cough 1s a refractory chronic cough.

(3)

The pharmaceutical composition according to (1) or (2),
which has substantially no side eflects of taste disturbance
by the administration of the pharmaceutical composition.
(4)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 10 mg to 450 mg.

(4-a)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 10 mg to 300 mg.

(4-b)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 20 mg to 300 mg.

(4-c)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 30 mg to 300 mg.

(4-d)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 50 mg to 300 mg.

(4-¢)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 70 mg to 300 mg.
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(4-1)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 100 mg to 300 mg.
(4-2)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 150 mg to 300 mg.
(4-h)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 10 mg to 150 mg.

(4-1)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 20 mg to 150 mg.

(4-1)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 30 mg to 150 mg.

(4-k)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 50 mg to 150 mg.

(4-1)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 70 mg to 150 mg.
(4-m)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 100 mg to 150 mg.
(4-n)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 150 mg.

(4-n')

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 300 mg.

(4-0)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 100 mg.

(4-p)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 70 mg.

(4-9)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 50 mg.

(4-1)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 30 mg.

(4-s)

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 20 mg.

(4-1)
The pharmaceutical composition according to any one of

(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 10 mg.
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(4A)

The pharmaceutical composition according to any one of
(1) to (4), (4-a) to (4-1) and (4-n'), which 1s administered
once daily.

(4B)

The pharmaceutical composition according to any one of
(1) to (4), (4-a) to (4-1) and (4-n'), which 1s administered
once daily after a meal.

(4C)

The pharmaceutical composition according to any one of
(1) to (4), (4-a) to (4-1) and (4-n'), which 1s administered
once daily at bedtime.

(4D)

The pharmaceutical composition according to any one of
(1) to (4), (4-a) to (4-t) and (4-n'), which 1s administered
once daily before a meal.

(4E)

The pharmaceutical composition according to any one of
(1) to (4), (4-a) to (4-t) and (4-n'), which 1s administered
once daily between meals.

()

A method for treating chronic cough, the method com-
prising a step of administering an eflective amount of a
compound represented by Formula (I):

|Chemical Formula 2]

(D

‘ N
N A
N HN)J\N
SN A,
NN
A

or a pharmaceutically acceptable salt thereot to an individual
in need of treatment of chronic cough.
(6)

The method of treatment according to (5), wherein the
chronic cough 1s a refractory chronic cough.
(7)

The method of treatment according to (5) or (6), which
has substantially no side eflects of taste disturbance by the
administration of the compound represented by Formula (I)
or a pharmaceutically acceptable salt thereof.

(8)

The method of treatment according to any one of (5) to
(7), wherein the daily dose of the active ingredient 1s 10 mg
to 450 mg.

(8-a)

The method of treatment according to any one of (5) to
(7), wherein the daily dose of the active ingredient 1s 10 mg
to 300 mg.

(8-b)

The method of treatment according to any one of (5) to
(7), wherein the daily dose of the active ingredient 1s 20 mg
to 300 mg.
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(8-¢)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 30 mg,
to 300 mg.

(8-d)

The method of treatment according to any one of (35) to

(7), wherein the daily dose of the active ingredient 1s 50 mg

to 300 mg.
(8-¢)
The method of treatment according to any one of (5) to

(7), wherein the daily dose of the active ingredient 1s 70 mg
to 300 mg.
(8- |

The method of treatment according to any one of (3) to

(7), wherein the daily dose of the active ingredient 1s 100 mg,
to 300 mg.

(8-2)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 150 mg
to 300 mg.

(8-h)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 10 mg
to 150 mg.

(8-1)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 20 mg,
to 150 mg.

(8-1)
The method of treatment according to any one of (35) to
(7), wherein the daily dose of the active ingredient 1s 30 mg
to 150 mg.

(8-K)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 50 mg
to 150 mg.

(8-1)
The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 70 mg
to 150 mg.

(8-m)

The method of treatment according to any one of (5) to
(7), wherein the daily dose of the active ingredient 1s 100 mg,
to 150 mg.

(8-n)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 1350
mg.

(8-0)

The method of treatment according to any one of (3) to

(7), wherein the daily dose of the active ingredient 1s 300

mg.
(8-0)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 100
mg.

(8-p)

The method of treatment according to any one of (35) to
(7), wherein the daily dose of the active ingredient 1s 70 mg.
(8-9)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 50 mg.
(8-1)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 30 mg.
(8-s)

The method of treatment according to any one of (3) to
(7), wherein the daily dose of the active ingredient 1s 20 mg.




US 11,883,407 B2

9
(8-1)

The method of treatment according to any one of (5) to
(7), wherein the daily dose of the active ingredient 1s 10 mg.
(8A)

The pharmaceutical composition according to any one of
(5) to (8), (8-a) to (8-1) and (8-n'), which 1s administered
once daily.

(8B)

The pharmaceutical composition according to any one of
(5) to (8), (8-a) to (8-1) and (8-n'), which 1s administered
once daily after a meal.

(8C)

The pharmaceutical composition according to any one of
(5) to (8), (8-a) to (8-1) and (8-n'), which 1s administered
once daily at bedtime.

(8D)

The pharmaceutical composition according to any one of
(5) to (8), (8-a) to (8-1) and (8-n'), which 1s administered
once daily before a meal.

(8E)

The pharmaceutical composition according to any one of
(5) to (8), (8-a) to (8-t) and (8-n'), which 1s administered
once daily between meals.

9)

Use of a compound represented by Formula (I):

|Chemical Formula 3]

S
T

(D

Soon

NN

N O\ cl

or a pharmaceutically acceptable salt thereof for the manu-
facture of a medicament for treating chronic cough.
(10)

The use according to (9), wherein the chronic cough 1s a
refractory chronic cough.
(11)

The use according to (9) or (10), which has substantially
no side eflects of taste disturbance by the administration of
the compound represented by Formula (I) or a pharmaceu-
tically acceptable salt thereof.

(12)

The use according to any one of (9) to (11), wherein the
daily dose of the active mngredient 1s 10 mg to 450 mg.
(12-a)

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 10 mg to 300 mg.
(12-b)

The use according to any one of (9) to (11), wherein the
daily dose of the active mgredient 1s 20 mg to 300 mg.
(12-c)

The use according to any one of (9) to (11), wherein the
daily dose of the active mngredient 1s 30 mg to 300 mg.
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(12-d)

The use according to any one of (9) to (11), wherein the
daily dose of the active mngredient 1s 50 mg to 300 mg.
(12-e)

The use according to any one of (9) to (11), wherein the
daily dose of the active mngredient 1s 70 mg to 300 mg.

(12-1)
The use according to any one of (9) to (11), wherein the
daily dose of the active mgredient 1s 100 mg to 300 mg.

(12-g)
The use according to any one of (9) to (11), wherein the

daily dose of the active ingredient 1s 150 mg to 300 mg.
(12-h)

The use according to any one of (9) to (11), wherein the
daily dose of the active mngredient 1s 10 mg to 150 mg.
(12-1)

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 20 mg to 150 mg.

(124)
The use according to any one of (9) to (11), wherein the

daily dose of the active ingredient 1s 30 mg to 150 mg.
(12-k)

The use according to any one of (9) to (11), wherein the
daily dose of the active imngredient 1s 50 mg to 150 mg.
(12-1)

The use according to any one of (9) to (11), wherein the
daily dose of the active mngredient 1s 70 mg to 150 mg.
(12-m)

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 100 mg to 150 mg.
(12-n)

The use according to any one of (9) to (11), wherein the
daily dose of the active imngredient 1s 150 mg.

(12-n")

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 300 mg.
(12-0)

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 100 mg.
(12-p)

The use according to any one of (9) to (11), wherein the
daily dose of the active mgredient 1s 70 mg.
(12-9)

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 50 mg.
(12-1)

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 30 mg.
(12-s)

The use according to any one of (9) to (11), wherein the
daily dose of the active ingredient 1s 20 mg.
(12-1)

The use according to any one of (9) to (11), wherein the
daily dose of the active mgredient 1s 10 mg.
(12A)

The pharmaceutical composition according to any one of
(9)to (12), (12-a) to (12-t) and (12-n), which 1s administered
once daily.

(12B)

The pharmaceutical composition according to any one of
(9)to (12), (12-a) to (12-t) and (12-n), which 1s admimstered
once daily after a meal.

(12C)

The pharmaceutical composition according to any one of
(9)to (12), (12-a)to (12-t) and (12-n), which 1s adminmistered
once daily at bedtime.
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(12D)

The pharmaceutical composition according to any one of
(9) 1o (12), (12-a) to (12-t) and (12-n), which 1s administered
once daily before a meal.

(12E)

The pharmaceutical composition according to any one of
(9)to (12), (12-a) to (12-t) and (12-n), which 1s administered
once daily between meals.

(13)

A compound represented by Formula (I):

|Chemical Formula 4]

®
T

L

(D

OH

Cl

or a pharmaceutically acceptable salt thereof, for use in the
treatment of chronic cough.
(14)

The compound according to (13) or a pharmaceutically
acceptable salt thereof, wherein the chronic cough 1s a
refractory chronic cough.

(15)

The compound according to (13) or (14) or a pharmaceu-
tically acceptable salt thereof, which has substantially no
side effects of taste disturbance by the admimistration of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof.

(16)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 10 mg to 450 mg.

(16-a)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 10 mg to 300 mg.

(16-b)

The compound according to any one of (13) to (135) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 20 mg to 300 mg.

(16-c)

The compound according to any one of (13) to (135) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 30 mg to 300 mg.

(16-d)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 50 mg to 300 mg.

(16-¢)

The compound according to any one of (13) to (135) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 70 mg to 300 mg.
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(16-1)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily

dose of the active ingredient 1s 100 mg to 300 mg.

(16-g)
The compound according to any one of (13) to (15) or a

pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 150 mg to 300 mg.
(16-h)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 10 mg to 150 mg.

(16-1)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active mgredient 1s 20 mg to 150 mg.

(16-)
The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily

dose of the active ingredient 1s 30 mg to 150 mg.
(16-k)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 50 mg to 150 mg.

(16-1)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 70 mg to 150 mg.

(16-m)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active mgredient 1s 100 mg to 150 mg.

(16-n)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 150 mg.

(16-n")

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 300 mg.

(16-0)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 100 mg.

(16-p)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 70 mg.

(16-q)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 50 mg.

(16-1)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 30 mg.

(16-s)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 20 mg.

(16-1)

The compound according to any one of (13) to (15) or a
pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 10 mg.

(16A)

The pharmaceutical composition according to any one of
(13) to (16), (16-a) to (16-t) and (16-n"), which 1s adminis-
tered once daily.
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(16B)

The pharmaceutical composition according to any one of
(13) to (16), (16-a) to (16-t) and (16-n"), which 1s adminis-
tered once daily after a meal.

(16C)

The pharmaceutical composition according to any one of
(13) to (16), (16-a) to (16-t) and (16-n"), which 1s adminis-
tered once daily at bedtime.

(16D)

The pharmaceutical composition according to any one of
(13) to (16), (16-a) to (16-t) and (16-n"), which 1s adminis-
tered once daily before a meal.

(16E)

The pharmaceutical composition according to any one of
(13) to (16), (16-a) to (16-t) and (16-n"), which 1s adminis-
tered once daily between meals.

(17)

A pharmaceutical composition for treating chronic cough,
comprising a compound or a pharmaceutically acceptable
salt thereof having 200-fold or more selectivity for a human
P2X, receptor inhlibitory activity over a human P2X,
receptor inhibitory activity, and having substantially no side
cllects of taste disturbance 1n humans.

(18)

A pharmaceutical composition comprising the compound
represented by Formula (I) or a pharmaceutically acceptable
salt thereof, wherein taste disturbance, a side ellect related
to the treatment, 1s reduced compared to other P2X, and/or

P2X,,, receptor antagonists having a therapeutic eflect on
chronic cough.

(19)

The pharmaceutical composition according to (18),
wherein the other P2X, and/or P2X,,; receptor antagonist
having a therapeutic eflect on chronic cough 1s Gefapixant.
(20)

The pharmaceutical composition according to (18),
wherein the other P2X, and/or P2X,,,, receptor antagonist
having a therapeutic effect on chronic cough 1s BLU-5937.
(21)

The pharmaceutical composition according to (18),
wherein the other P2X, and/or P2X,,; receptor antagonist

having a therapeutic eflect on chronic cough 1s BAY-
1817080.

(22)

The pharmaceutical composition according to (18),
wherein the other P2X, and/or P2X,, , receptor antagonist
having a therapeutic eflect on chronic cough 1s BAY-
1902607.

(23)

The pharmaceutical composition according to any one of
(16) to (22), wherein the daily dose of the active ingredient
1s 10 mg to 450 mg.

(23-a)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
ol the pharmaceutical composition 1s 10 mg to 300 mg.
(23-b)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
ol the pharmaceutical composition 1s 20 mg to 300 mg.
(23-c)

The pharmaceutical composition according to any one of

(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 30 mg to 300 mg.
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(23-d)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 50 mg to 300 mg.
(23-¢)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 70 mg to 300 mg.
(23-1)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 100 mg to 300 mg.
(23-g)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 150 mg to 300 mg.
(23-h)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 10 mg to 150 mg.

(23-1)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 20 mg to 150 mg.
(23)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 30 mg to 150 mg.
(23-k)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 50 mg to 150 mg.
(23-1)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 70 mg to 150 mg.
(23-m)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 100 mg to 150 mg.
(23-n)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 150 mg.

(23-n")

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 300 mg.

(23-0)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 100 mg.

(23-p)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
ol the pharmaceutical composition 1s 70 mg.

(23-9)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 50 mg.

(23-1)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 30 mg.

(23-s)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
of the pharmaceutical composition 1s 20 mg.
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(23-1)

The pharmaceutical composition according to any one of
(18) to (22), wherein the daily dose of the active ingredient
ol the pharmaceutical composition 1s 10 mg.

(24) :

The pharmaceutical composition according to any one of
(18) to (23), (23-a) to (23-t) and (23-n"), which 1s adminis-
tered once daily.

(24B)

The pharmaceutical composition according to any one of
(18) to (23), (23-a) to (23-t) and (23-n"), which 1s adminis-
tered once daily after a meal.

(24C)

The pharmaceutical composition according to any one of
(18) to (23), (23-a) to (23-t) and (23-n'), which 1s adminis-
tered once daily at bedtime.

(24D)

The pharmaceutical composition according to any one of
(18) to (23), (23-a) to (23-t) and (23-n"), which 1s adminis- ¢
tered once daily before a meal.

(24E)

The pharmaceutical composition according to any one of
(18) to (23), (23-a) to (23-t) and (23-n"), which 1s adminis-
tered once daily between meals. 25
(25)

A pharmaceutical composition for use 1n the treatment of
chronic cough, which reduces taste disturbance, a side eflect
related to the treatment, compared to other therapeutic
agents for chronic cough. 30
(26)

The pharmaceutical composition according to (25),
wherein the other therapeutic agent for chronic cough 1s
Gelapixant.

(27) 35

The pharmaceutical composition according to (25),

wherein the other therapeutic agent for chronic cough 1s
BAY-1817080.

(28)
The pharmaceutical composition according to (25), 40

wherein the other therapeutic agent for chronic cough 1s
BAY-1902607.

(29)

The pharmaceutical composition according to any one of
(25) to (28), comprising a compound or a pharmaceutically 45
acceptable salt thereof having 200-fold or more selectivity
for a human P2X, receptor inhibitory activity over a human
P2X,,; receptor inhibitory activity.

The above cough includes daytime cough and/or night-
time cough, regardless of the duration of the cough symp- 50
toms. Furthermore, cough includes wet cough and dry
cough.

In one embodiment, the chronic cough described above
includes 1diopathic (unexplained) or treatment-resistant
cough. 55

In one embodiment, the chronic cough described above
includes refractory, unexplained and i1diopathic cough.

One embodiment includes a pharmaceutical composition
for the treatment of chronic cough, 1n which the side effects
of taste disturbance by the admimistration of the compound 60
represented by Formula (I) or a pharmaceutically acceptable
salt thereol are substantially reduced.

One embodiment includes a pharmaceutical composition
for treating chronic cough, comprising the compound rep-
resented by Formula (I) or a pharmaceutically acceptable 65
salt thereof, wherein the number of chromic coughs 1s

reduced by about 31%.
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One embodiment includes a pharmaceutical composition
for treating chronic cough, comprising the compound rep-
resented by Formula (I) or a pharmaceutically acceptable
salt thereol, wherein the cough 1s a 24-hour cough.

One embodiment includes a pharmaceutical composition
for treating chronic cough, comprising the compound rep-
resented by Formula (I) or a pharmaceutically acceptable
salt thereof, wherein the number of chronic coughs 1s

reduced by about 32%.

One embodiment 1includes a pharmaceutical composition
for treating chronic cough, comprising the compound rep-
resented by Formula (I) or a pharmaceutically acceptable
salt thereol, wherein the cough 1s a daytime cough.

One embodiment 1includes a pharmaceutical composition
for treating chronic cough, comprising the compound rep-
resented by Formula (I) or a pharmaceutically acceptable
salt thereof, wherein the cough 1s a nighttime cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an effective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual 1n
need of treatment of chronic cough, wherein the number of
chronic coughs 1s reduced by about 31%.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of chronic cough, wherein the cough 1s a
24-hour cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of chronic cough, wherein the number of
chronic coughs 1s reduced by about 32%.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of chronic cough, wherein the cough 1s a
daytime cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of chronic cough, wherein the cough 1s a
nighttime cough.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereof, wherein the number of chronic coughs 1s reduced by

about 31%.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereof, wherein the cough 1s a 24-hour cough.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereol, wherein the number of chronic coughs 1s reduced by

about 32%.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereof, wherein the cough 1s a daytime cough.
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One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereol, wherein the cough 1s a nighttime cough.

As one embodiment, a pharmaceutical composition for
the treatment of chronic cough, comprising 150 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side
ellects of taste disturbance.

As one embodiment, a method for treating chronic cough,
wherein 150 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-

istered, and having substantially no side eflects of taste
disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 150 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-

istered, and having substantially no side eflects of taste
disturbance.

As one embodiment, a pharmaceutical composition for
the treatment of chronic cough, comprising 50 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side

effects of taste disturbance.

As one embodiment, a method for treating chronic cough,
wherein 50 mg of the compound represented by Formula (1)
or a pharmaceutically acceptable salt thereof 1s adminis-

tered, and having substantially no side eflects of taste
disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 50 mg of the compound represented by Formula (I)

or a pharmaceutically acceptable salt thereof 1s adminis-

tered, and having substantially no side effects of taste
disturbance.

As one embodiment, a pharmaceutical composition for
the treatment of chronic cough, comprising 300 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side

eflects of taste disturbance.

As one embodiment, a method for treating chronic cough,
wherein 300 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-

istered, and having substantially no side eflects of taste
disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 300 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-
istered, and having substantially no side eflects of taste
disturbance.

The present invention also relates to the following (101)
to (104), (104-a) to (104-t), (104-n"), (104A) to (104E),
(105) to (108), (108-a) to (108-t), (108-n"), (108A) to
(108E), (109) to (112), (112-a) to (112-1), (112-n"), (112A) to
(112E), (113) to (116), (116-a) to (116-t), (116-n"), and
(116A) to (116E).
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(101)
A pharmaceutical composition for treating acute cough,
comprising a compound represented by

|Chemuical Formula 5

»

N\K 0 0
N \Nj\{JEJJ\:YJ\OH

()

X
F

Cl

or a pharmaceutically acceptable salt thereof.
(102)

The pharmaceutical composition according to (101),
wherein the acute cough 1s a refractory acute cough.
(103)

The pharmaceutical composition according to (101) or
(102), which has substantially no side eflects of taste dis-
turbance by the administration of the pharmaceutical com-
position.

(104)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 10 mg to 450 mg.
(104-a)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 10 mg to 300 mg.
(104-b)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 20 mg to 300 mg.
(104-c)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 30 mg to 300 mg.
(104-d)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 30 mg to 300 mg.
(104-¢)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 70 mg to 300 mg.
(104-1)

The pharmaceutical composition according to any one of

(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 100 mg to 300
mg.

(104-g)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 150 mg to 300
mg.
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(104-h)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 10 mg to 150 mg.
(104-1)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 20 mg to 150 mg.
(104-)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 30 mg to 150 mg.
(104-k)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 50 mg to 150 mg.
(104-1)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 70 mg to 150 mg.
(104-m)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 100 mg to 150
mg.

(104-n")

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 300 mg.

(104-n)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 150 mg.
(104-0)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 100 mg.
(104-p)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 70 mg.

(104-q)
The pharmaceutical composition according to any one of

(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 50 mg.
(104-r)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 30 mg.

(104-s)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 20 mg.

(104-t)

The pharmaceutical composition according to any one of
(101) to (103), wherein the daily dose of the active ingre-
dient of the pharmaceutical composition 1s 10 mg.

(104A)

The pharmaceutical composition according to any one of
(101) to (104), (104-a) to (104-t) and (104-n"), which 1s
administered once daily.

(104B)

The pharmaceutical composition according to any one of
(101) to (104), (104-a) to (104-t) and (104-n"), which 1s
administered once daily after a meal.
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(104C)

The pharmaceutical composition according to any one of
(101) to (104), (104-a) to (104-t) and (104-n"), which 1s
administered once daily at bedtime.

(104D)

The pharmaceutical composition according to any one of
(101) to (104), (104-a) to (104-t) and (104-n"), which 1s
administered once daily before a meal.

(104E)

The pharmaceutical composition according to any one of
(101) to (104), (104-a) to (104-t) and (104-n"), which 1s
administered once daily between meals.

(105)

A method for treating acute cough, the method compris-
ing a step of administering an eflective amount of the
compound represented by Formula (I):

|Chemical Formula 6]

()

O O

O\/\‘ HN)LN
\/\N)\N)\o

OH

Cl

or a pharmaceutically acceptable salt thereot to an individual
in need of treatment of acute cough.
(106)

The method of treatment according to (105), wherein the
acute cough 1s a refractory acute cough.
(107)

The method of treatment according to (105) or (106),
which has substantially no side eflects of taste disturbance
by the administration of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof.
(108)

The method of treatment according to any one of (105) to
(107), wherein the daily dose of the active ingredient 1s 10
mg to 450 mg.

(108-a)

The method of treatment according to any one of (105) to
(107), wherein the daily dose of the active ingredient 1s 10
mg to 300 mg.

(108-b)

The method of treatment according to any one of (105) to
(107), wherein the daily dose of the active ingredient 1s 20
mg to 300 mg.

(108-c)

The method of treatment according to any one of (105) to
(107), wherein the daily dose of the active ingredient 1s 30
mg to 300 mg.

(108-d)

The method of treatment according to any one of (105) to
(107), wherein the daily dose of the active ingredient 1s 50
mg to 300 mg.
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(108-¢)

The method of treatment according to any one of (103) to
(107), wherein the daily dose of the active ingredient 1s 70
mg to 300 mg.

(108-1)

The method of treatment according to any one of (103) to
(107), wherein the daily dose of the active ingredient 1s 100
mg to 300 mg.

(108-g)

The method of treatment according to any one of (103) to
(107), wherein the daily dose of the active ingredient 1s 1350
mg to 300 mg.

(108-h)

The method of treatment according to any one of (103) to
(10°7), wherein the daily dose of the active ingredient 1s 10
mg to 150 mg.

(108-1)

The method of treatment according to any one of (103) to
(10°7), wherein the daily dose of the active ingredient 1s 20
mg to 150 mg.

(108-)

The method of treatment according to any one of (103) to
(10°7), wherein the daily dose of the active ingredient 1s 30
mg to 150 mg.

(108-k)

The method of treatment according to any one of (103) to
(10°7), wherein the daily dose of the active ingredient 1s 50
mg to 150 mg.

(108-1)

The method of treatment according to any one of (1035) to
(10°7), wherein the daily dose of the active ingredient 1s 70
mg to 150 mg.

(108-m)

The method of treatment according to any one of (1035) to
(107), wherein the daily dose of the active ingredient 1s 100
mg to 150 mg.

(108-n)

The method of treatment according to any one of (105) to
(107), wherein the daily dose of the active ingredient 1s 1350
mg.

(108-n")

The method of treatment according to any one of (103) to
(107), wherein the daily dose of the active ingredient 1s 300
mg.

(108-0)

The method of treatment according to any one of (103) to
(107), wherein the daily dose of the active ingredient 1s 100
mg.

(108-p)

The method of treatment according to any one of (103) to
(107), wherein the daily dose of the active ingredient 1s 70
mg.

(108-q)

The method of treatment according to any one of (103) to
(107), wherein the daily dose of the active ingredient 1s 50
mg.

(108-r)

The method of treatment according to any one of (103) to
(10°7), wherein the daily dose of the active ingredient 1s 30
mg.

(108-s)
The method of treatment according to any one of (103) to

(107), wherein the daily dose of the active ingredient 1s 20
mg.
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(108-t)

The method of treatment according to any one of (105) to
(107), wherein the daily dose of the active ingredient 1s 10
mg.

(108A)

The pharmaceutical composition according to any one of
(105) to (108), (108-a) to (108-t) and (108-n'), which 1s
administered once daily.

(108B)

The pharmaceutical composition according to any one of
(105) to (108), (108-a) to (108-t) and (108-n"), which 1s
administered once daily after a meal.

(108C)

The pharmaceutical composition according to any one of
(105) to (108), (108-a) to (108-t) and (108-n"), which 1s
administered once daily at bedtime.

(108D)

The pharmaceutical composition according to any one of
(105) to (108), (108-a) to (108-t) and (108-n"), which 1s
administered once daily before a meal.

(108E)

The pharmaceutical composition according to any one of
(105) to (108), (108-a) to (108-t) and (108-n'), which 1s
administered once daily between meals.

(109)
Use of a compound represented by Formula (I):

|Chemuical Formula 7|

T O
‘\Nj\Nj\O
-

()

OH

X

F

Cl

or a pharmaceutically acceptable salt thereof, for the manu-
facture of a medicament for treating acute cough.
(110)

The use according to (109), wherein the acute cough 1s a
refractory acute cough.
(111)

The use according to (109) or (110), which has substan-
tially no side eflects of taste disturbance by the administra-
tion of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof.

(112)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 10 mg to 450 mg.
(112-a)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 10 mg to 300 mg.
(112-b)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 20 mg to 300 mg.
(112-¢)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 30 mg to 300 mg.
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(112-d)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 50 mg to 300 mg.
(112-¢)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 70 mg to 300 mg.

(112-D)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 100 mg to 300 mg.

(112-g)
The use according to any one of (109) to (111), wherein

the daily dose of the active ingredient 1s 150 mg to 300 mg.
(112-h)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 10 mg to 150 mg.
(112-1)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 20 mg to 150 mg.
(112-3)

The use according to any one of (109) to (111), wherein

the daily dose of the active ingredient 1s 30 mg to 150 mg.
(112-k)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 50 mg to 150 mg.
(112-1)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 70 mg to 150 mg.
(112-m)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 100 mg to 150 mg.
(112-n)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 150 mg.

(112-n')

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 300 mg.
(112-0)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 100 mg.
(112-p)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 70 mg.
(112-q)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 50 mg.
(112-r)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 30 mg.
(112-s)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 20 mg.
(112-1)

The use according to any one of (109) to (111), wherein
the daily dose of the active ingredient 1s 10 mg.
(112A)

The pharmaceutical composition according to any one of
(109) to (112), (112-a) to (112-t) and (112-n'), which 1s
administered once daily.

(112B)

The pharmaceutical composition according to any one of
(109) to (112), (112-a) to (112-t) and (112-n'), which 1s
administered once daily after a meal.

(112C)

The pharmaceutical composition according to any one of
(109) to (112), (112-a) to (112-t) and (112-n'), which 1s
administered once daily at bedtime.
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(112D)
The pharmaceutical composition according to any one of

(109) to (112), (112-a) to (112-t) and (112-n'), which 1s
administered once daily before a meal.
(112E)

The pharmaceutical composition according to any one of
(109) to (112), (112-a) to (112-t) and (112-n'), which 1s
administered once daily between meals.

(113)
A compound represented by Formula (I):

|Chemuical Formula 8]

»

T L
\@\)\d\

N N

()

OH

or a pharmaceutically acceptable salt thereof, for use 1n the
treatment of acute cough.
(114)

The compound according to (113) or a pharmaceutically
acceptable salt thereof, wherein the acute cough i1s a refrac-
tory acute cough.

(115)

The compound according to (113) or (114) or a pharma-
ceutically acceptable salt thereof, which has substantially no
side efects of taste disturbance by the administration of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof.

(116)

The compound according to any one of (113) to (113) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 10 mg to 450 mg.

(116-a)

The compound according to any one of (113) to (113) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 10 mg to 300 mg.

(116-b)

The compound according to any one of (113) to (113) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 20 mg to 300 mg.

(116-¢)

The compound according to any one of (113) to (113) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 30 mg to 300 mg.

(116-d)

The compound according to any one of (113) to (113) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 50 mg to 300 mg.

(116-¢)

The compound according to any one of (113) to (113) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 70 mg to 300 mg.
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(116-1)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 100 mg to 300 mg.
(116-g)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 150 mg to 300 mg.
(116-h)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 10 mg to 150 mg.
(116-1)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 20 mg to 150 mg.
(116-))

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 30 mg to 150 mg.
(116-k)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 50 mg to 150 mg.
(116-1)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 70 mg to 150 mg.
(116-m)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active mngredient 1s 100 mg to 150 mg.
(116-n)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 150 mg.
(116-n')

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 300 mg.
(116-0)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 100 mg.
(116-p)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 70 mg.
(116-q)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 50 mg.
(116-r)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 30 mg.
(116-s)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily
dose of the active ingredient 1s 20 mg.
(116-1)

The compound according to any one of (113) to (115) or
a pharmaceutically acceptable salt thereof, wherein the daily

dose of the active ingredient 1s 10 mg.
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(116A)

The pharmaceutical composition according to any one of
(113) to (116), (116-a) to (116-t) and (116-n'), which 1s
administered once daily.

(116B)

The pharmaceutical composition according to any one of
(113) to (116), (116-a) to (116-t) and (116-n'), which 1s
administered once daily after a meal.

(116C)

The pharmaceutical composition according to any one of
(113) to (116), (116-a) to (116-t) and (116-n'), which 1s
administered once daily at bedtime.

(116D)
The pharmaceutical composition according to any one of

(113) to (116), (116-a) to (116-t) and (116-n'), which 1s
administered once daily before a meal.
(116EF)

The pharmaceutical composition according to any one of
(113) to (116), (116-a) to (116-t) and (116-n"), which 1s
administered once daily between meals.

The above cough includes daytime cough and/or night-
time cough, regardless of the duration of the cough symp-
toms. Furthermore, cough includes wet cough and dry
cough.

In one embodiment, the acute cough described above
includes 1diopathic (unexplained) or treatment-resistant
cough.

In one embodiment, the acute cough described above
includes refractory, unexplained and i1diopathic cough.

One embodiment imncludes a pharmaceutical composition,
in which the side eflects of taste disturbance by the admin-
istration of the compound represented by Formula (I) are
substantially reduced.

One embodiment 1includes a pharmaceutical composition
for the treatment of acute cough, 1n which the side effects of
taste disturbance by the administration of the compound
represented by Formula (I) or a pharmaceutically acceptable
salt thereol are substantially reduced.

One embodiment 1includes a pharmaceutical composition
for treating acute cough, comprising the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereof, wherein the cough 1s a 24-hour cough.

One embodiment includes a pharmaceutical composition
for treating acute cough, comprising the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereof, wherein the cough 1s a daytime cough.

One embodiment 1includes a pharmaceutical composition
for treating acute cough, comprising the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereof, wherein the cough 1s a nighttime cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of acute cough, wherein the cough 1s a
24-hour cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of acute cough, wherein the cough is a
daytime cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of acute cough, wherein the cough is a
nighttime cough.
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One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereol, wherein the cough 1s a 24-hour cough.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereol, wherein the cough 1s a daytime cough.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereol, wherein the cough 1s a nighttime cough.

As one embodiment, a pharmaceutical composition for
the treatment of acute cough, comprising 150 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side
cllects of taste disturbance.

As one embodiment, a method for treating acute cough,
wherein 150 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-
istered, and having substantially no side eflects of taste
disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 150 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-
istered, and having substantially no side eflects of taste
disturbance.

As one embodiment, a pharmaceutical composition for
the treatment of acute cough, comprising 50 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side
cllects of taste disturbance.

As one embodiment, a method for treating acute cough,
wherein 50 mg of the compound represented by Formula (1)
or a pharmaceutically acceptable salt thereof 1s adminis-
tered, and having substantially no side effects of taste
disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 50 mg of the compound represented by Formula (I)
or a pharmaceutically acceptable salt thereof 1s adminis-
tered, and having substantially no side eflects of taste
disturbance.

As one embodiment, a pharmaceutical composition for
the treatment of acute cough, comprising 300 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side
ellects of taste disturbance.

As one embodiment, a method for treating acute cough,
wherein 300 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-
istered, and having substantially no side eflects of taste
disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 300 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-
istered, and having substantially no side eflects of taste
disturbance.

Furthermore, the present invention relates to the follow-
ing (1001) to (1004), (1004-a) to (1004-t), (1004-n'),
(1004A) to (1004E), (1005) to (1008), (1008-a) to (1008-t),
(1008-n"), (1008A) to (1008E), (1009) to (1012), (1012-a) to
(1012-t), (1012-n"), (1012A) to (1012E), (1013) to (1016),
(1016-a) to (1016-t), (1016-n"), and (1016A) to (1016E).
(1001)
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A pharmaceutical composition for treating sub-acute
cough, comprising a compound represented by

|Chemuical Formula 9|

N\{ 0 0
N \Nj\)}é\y\#m

(D)

X
F

Cl

or a pharmaceutically acceptable salt thereof.
(1002)

The pharmaceutical composition according to (1001),
wherein the sub-acute cough 1s a refractory sub-acute cough.
(1003)

The pharmaceutical composition according to (1001) or
(1002), which has substantially no side eflects of taste
disturbance by the administration of the pharmaceutical
composition.

(1004)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 10 mg to
450 mg.

(1004-a)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 10 mg to
300 mg.

(1004-b)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 20 mg to
300 mg.

(1004-c)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 30 mg to
300 mg.

(1004-d)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 50 mg to
300 mg.

(1004-¢)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 70 mg to
300 mg.

(1004-1)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 100 mg to
300 mg.

(1004-¢g)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 150 mg to

300 mg.




US 11,883,407 B2

29
(1004-h)
The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active

ingredient of the pharmaceutical composition 1s 10 mg to
150 mg.

(1004-1)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 20 mg to

150 mg.
(1004-1)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 30 mg to
150 mg.

(1004-k)

The pharmaceutical composition according to any one of

(1001) to (1003), wherein the daily dose of the active

ingredient of the pharmaceutical composition 1s 50 mg to

150 mg.
(1004-1)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 70 mg to
150 mg.

(1004-m)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 100 mg to
150 mg.

(1004-n)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 150 mg.
(1004-n')

The pharmaceutical composition according to any one of
(1) to (3), wherein the daily dose of the active ingredient of
the pharmaceutical composition 1s 300 mg.

(1004-0)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 100 mg.
(1004-p)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 70 mg.
(1004-q)

The pharmaceutical composition according to any one of

(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 50 mg.
(1004-r)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 30 mg.
(1004-s)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 20 mg.
(1004-t)

The pharmaceutical composition according to any one of
(1001) to (1003), wherein the daily dose of the active
ingredient of the pharmaceutical composition 1s 10 mg.
(1004A)

The pharmaceutical composition according to any one of
(1001) to (1004), (1004-a) to (1004-t) and (1004-n"), which
1s administered once daily.
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(1004B)

The pharmaceutical composition according to any one of
(1001) to (1004), (1004-a) to (1004-t) and (1004-n"), which
1s administered once daily after a meal.

(1004C)

The pharmaceutical composition according to any one of
(1001) to (1004), (1004-a) to (1004-t) and (1004-n"), which
1s administered once daily at bedtime.

(1004D)

The pharmaceutical composition according to any one of
(1001) to (1004), (1004-a) to (1004-t) and (1004-n"), which
1s administered once daily before a meal.

(1004E)

The pharmaceutical composition according to any one of
(1001) to (1004), (1004-a) to (1004-t) and (1004-n"), which
1s administered once daily between meals.

(1005)

A method for treating sub-acute cough, the method com-
prising a step of administering an eflective amount of a
compound represented by Formula (I):

|Chemuical Formula 10]

()

N
1\! = O O
AN,
N
‘ s

or a pharmaceutically acceptable salt thereot to an individual
in need of treatment of sub-acute cough.
(1006)

The method of treatment according to (1003), wherein the
sub-acute cough 1s a refractory sub-acute cough.
(1007)

The method of treatment according to (1005) or (1006),
which has substantially no side eflects of taste disturbance
by the administration of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof.
(1008)

The method of treatment according to any one of (1003)
to (1007), wherein the daily dose of the active ingredient 1s
10 mg to 450 mg.

(1008-a)

The method of treatment according to any one of (1003)
to (1007), wherein the daily dose of the active ingredient 1s
10 mg to 300 mg.

(1008-b)

The method of treatment according to any one of (1003)
to (1007), wherein the daily dose of the active ingredient 1s
20 mg to 300 mg.

(1008-c)

The method of treatment according to any one of (1003)
to (1007), wherein the daily dose of the active ingredient 1s
30 mg to 300 mg.




US 11,883,407 B2

31
(1008-d)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
50 mg to 300 mg.

(1008-¢)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
70 mg to 300 mg.

(1008-1)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
100 mg to 300 mg.

(1008-¢g)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
150 mg to 300 mg.

(1008-h)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
10 mg to 150 mg.

(1008-1)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
20 mg to 150 mg.

(1008-1)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
30 mg to 150 mg.

(1008-k)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
50 mg to 150 mg.

(1008-1)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
70 mg to 150 mg.

(1008-m)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
100 mg to 150 mg.

(1008-n)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
150 mg.

(1008-n")

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
300 mg.

(1008-0)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
100 mg.

(1008-p)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
70 mg.

(1008-q)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
>0 mg.

(1008-r)

The method of treatment according to any one of (1005)
to (1007), wherein the daily dose of the active ingredient 1s
30 mg.
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(1008-s)

The method of treatment according to any one of (1003)
to (1007), wherein the daily dose of the active imngredient 1s
20 mg.

(1008-1)

The method of treatment according to any one of (1003)
to (1007), wherein the daily dose of the active ingredient 1s
10 mg.

(1008A)

The pharmaceutical composition according to any one of
(1005) to (1008), (1008-a) to (1008-t) and (1008-n"), which
1s administered once daily.

(1008B)
The pharmaceutical composition according to any one of

(1005) to (1008), (1008-a) to (1008-t) and (1008-n"), which
1s administered once daily after a meal.
(1008C)

The pharmaceutical composition according to any one of
(1005) to (1008), (1008-a) to (1008-t) and (1008-n"), which
1s administered once daily at bedtime.

(1008D)

The pharmaceutical composition according to any one of
(1005) to (1008), (1008-a) to (1008-t) and (1008-n"), which
1s administered once daily before a meal.

(1008E)

The pharmaceutical composition according to any one of
(1005) to (1008), (1008-a) to (1008-t) and (1008-n"), which
1s administered once daily between meals.

(1009)

Use of a compound represented by Formula (I):

|Chemuical Formula 11]

O O
Ei/\ HNLN
\/‘\N)\If\o

()

OH

X

F

Cl

or a pharmaceutically acceptable salt thereof, for the manu-
facture of a medicament for treating sub-acute cough.
(1010)

The use according to (1009), wherein the sub-acute cough
1s a refractory sub-acute cough.
(1011)

The use according to (1009) or (1010), which has sub-

stantially no side eflfects of taste disturbance by the admin-

istration ol the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof.

(1012)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 10 mg to 450 mg.
(1012-a)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 10 mg to 300 mg.
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(1012-b)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 20 mg to 300 mg.
(1012-c)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 30 mg to 300 mg.
(1012-d)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 50 mg to 300 mg.
(1012-¢)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 70 mg to 300 mg.
(1012-1)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 100 mg to 300 mg.
(1012-g)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 150 mg to 300 mg.
(1012-h)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 10 mg to 150 mg.
(1012-1)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 20 mg to 150 mg.
(1012-1)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 30 mg to 150 mg.
(1012-k)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 50 mg to 150 mg.
(1012-1)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 70 mg to 150 mg.
(1012-m)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 100 mg to 150 mg.
(1012-n)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 150 mg.
(1012-n")

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 300 mg.

(1012-0)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 100 mg.
(1012-p)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 70 mg.
(1012-q)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 50 mg.
(1012-r)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 30 mg.
(1012-s)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 20 mg.
(1012-t)

The use according to any one of (1009) to (1011), wherein
the daily dose of the active ingredient 1s 10 mg.

(1012A)

The pharmaceutical composition according to any one of
(1009) to (1012), (1012-a) to (1012-t) and (1012-n'), which
1s administered once daily.
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(1012B)

The pharmaceutical composition according to any one of
(1009) to (1012), (1012-a) to (1012-t) and (1012-n'), which
1s administered once daily after a meal.

(1012C)

The pharmaceutical composition according to any one of
(1009) to (1012), (1012-a) to (1012-t) and (1012-n'), which
1s administered once daily at bedtime.

(1012D)

The pharmaceutical composition according to any one of
(1009) to (1012), (1012-a) to (1012-t) and (1012-n'), which
1s administered once daily before a meal.

(1012E)

The pharmaceutical composition according to any one of
(1009) to (1012), (1012-a) to (1012-t) and (1012-n'), which
1s administered once daily between meals.

(1013)

A compound represented by Formula (I):

|Chemuical Formula 12]

ff
e O

O

(D)

2 ‘ N N Ol
A
K‘ <
P

Cl

or a pharmaceutically acceptable salt thereot, for use in the
treatment of sub-acute cough.
(1014)

The compound according to (1013) or a pharmaceutically
acceptable salt thereof, wherein the sub-acute cough 1s a
refractory sub-acute cough.

(1015)

The compound according to (1013) or (1014) or a phar-
maceutically acceptable salt thereof, which has substantially
no side eflects of taste disturbance by the administration of
the compound represented by Formula (I) or a pharmaceu-
tically acceptable salt thereof.

(1016)

The compound according to any one of (1013) to (1013)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 10 mg to 450 mg.
(1016-a)

The compound according to any one of (1013) to (1013)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active imngredient 1s 10 mg to 300 mg.
(1016-b)

The compound according to any one of (1013) to (1013)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mngredient 1s 20 mg to 300 mg.
(1016-c)

The compound according to any one of (1013) to (1013)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 30 mg to 300 mg.
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(1016-d)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mgredient 1s 30 mg to 300 mg.
(1016-¢)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 70 mg to 300 mg.
(1016-1)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 100 mg to 300 mg.
(1016-g)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mngredient 1s 150 mg to 300 mg.
(1016-h)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mgredient 1s 10 mg to 150 mg.
(1016-1)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 20 mg to 150 mg.
(1016-7)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mngredient 1s 30 mg to 150 mg.
(1016-k)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 50 mg to 150 mg.
(1016-1)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mgredient 1s 70 mg to 150 mg.
(1016-m)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mgredient 1s 100 mg to 150 mg.
(1016-n)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 150 mg.

(1016-n")

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 300 mg.

(1016-0)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 100 mg.

(1016-p)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 70 mg.

(1016-q)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 50 mg.

(1016-r)
The compound according to any one of (1013) to (1015)

or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 30 mg.
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(1016-s)

The compound according to any one of (1013) to (1015)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active mgredient 1s 20 mg.

(1016-t)

The compound according to any one of (1013) to (1013)
or a pharmaceutically acceptable salt thereof, wherein the
daily dose of the active ingredient 1s 10 mg.

(1016A)

The pharmaceutical composition according to any one of
(1013) to (1016), (1016-a) to (1016-t) and (1016-n"), which
1s administered once daily.

(1016B)

The pharmaceutical composition according to any one of
(1013) to (1016), (1016-a) to (1016-t) and (1016-n"), which
1s administered once daily after a meal.

(1016C)

The pharmaceutical composition according to any one of
(1013) to (1016), (1016-a) to (1016-t) and (1016-n"), which
1s administered once daily at bedtime.

(1016D)

The pharmaceutical composition according to any one of
(1013) to (1016), (1016-a) to (1016-t) and (1016-n"), which
1s administered once daily before a meal.

(1016E)

The pharmaceutical composition according to any one of
(1013) to (1016), (1016-a) to (1016-t) and (1016-n"), which
1s administered once daily between meals.

The above cough includes daytime cough and/or night-
time cough, regardless of the duration of the cough symp-
toms. Furthermore, cough includes wet cough and dry
cough.

In one embodiment, the sub-acute cough described above
includes 1diopathic (unexplained) or treatment-resistant
cough.

In one embodiment, the sub-acute cough described above
includes refractory, unexplained and 1diopathic cough.

One embodiment includes a pharmaceutical composition,
wherein the side eflects of taste disturbance by the admin-
istration of the compound represented by Formula (I) are
substantially reduced.

One embodiment includes a pharmaceutical composition
for the treatment of sub-acute cough, in which the side
cllects of taste disturbance by the administration of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereol are substantially reduced.

One embodiment 1includes a pharmaceutical composition
for treating sub-acute cough, comprising the compound
represented by Formula (I) or a pharmaceutically acceptable
salt thereol, wherein the cough 1s a 24-hour cough.

One embodiment 1includes a pharmaceutical composition
for treating sub-acute cough, comprising the compound
represented by Formula (I) or a pharmaceutically acceptable
salt thereol, wherein the cough 1s a daytime cough.

One embodiment includes a pharmaceutical composition
for treating sub-acute cough, comprising the compound
represented by Formula (I) or a pharmaceutically acceptable
salt thereol, wherein the cough 1s a mighttime cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an individual in
need of treatment of sub-acute cough, wherein the cough 1s
a 24-hour cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an effective
amount of the compound represented by Formula (I) or a
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pharmaceutically acceptable salt thereof to an individual 1n
need of treatment of sub-acute cough, wherein the cough 1s
a daytime cough.

One embodiment includes a method for treating chronic
cough, comprising a step of administering an eflective
amount of the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereof to an 1individual in
need of treatment of sub-acute cough, wherein the cough 1s
a nighttime cough.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereot, wherein the cough 1s a 24-hour cough.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereot, wherein the cough 1s a daytime cough.

One embodiment includes use of the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereol, wherein the cough 1s a nighttime cough.

As one embodiment, a pharmaceutical composition for
the treatment of sub-acute cough, comprising 150 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side
ellects of taste disturbance.

As one embodiment, a method for treating sub-acute
cough, wherein 150 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
administered, and having substantially no side eflects of
taste disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 150 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-
istered, and having substantially no side eflects of taste
disturbance.

As one embodiment, a pharmaceutical composition for
the treatment of sub-acute cough, comprising 50 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side
cllects of taste disturbance.

As one embodiment, a method for treating sub-acute
cough, wherein 50 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
administered, and having substantially no side eflects of
taste disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 50 mg of the compound represented by Formula (I)
or a pharmaceutically acceptable salt thereof 1s adminis-
tered, and having substantially no side eflects of taste
disturbance.

As one embodiment, a pharmaceutical composition for
the treatment of sub-acute cough, comprising 300 mg of the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof, and having substantially no side
cllects of taste disturbance.

As one embodiment, a method for treating sub-acute
cough, wherein 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
administered, and having substantially no side eflects of
taste disturbance.

As one embodiment, use of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof,
wherein 300 mg of the compound represented by Formula
(I) or a pharmaceutically acceptable salt thereof 1s admin-
istered, and having substantially no side eflects of taste
disturbance.

10

15

20

25

30

35

40

45

50

55

60

65

38

Fftect of the Invention

The compound represented by Formula (1) of the present
invention has an excellent eflect of being effective 1n the
treatment of chronic cough. In addition, the compound
represented by Formula (I) 1s a lighly sate drug having
substantially no taste-related side eflects, or reduced side
ellects of taste disturbance.

BRIEF DESCRIPTION OF DRAWING

FIG. 1 represents a plot (largest analysis population) of
the changes in daytime cough frequency (per hour) in
patients with chronic cough.

MODE FOR CARRYING OUT THE INVENTION

The term “consist of” means having only components.
The term “comprise” means not restricting with components
and not excluding undescribed factors.

Heremnaftter, the present invention will be described with
reference to embodiments. Throughout the present descrip-
tion, an expression in the singular form should be under-
stood as also including the concept of 1ts plural form, unless
otherwise stated. Therefore, the singular articles (for
example, “a”, “an”, “the”, and the like 1n English) should be
understood as also including the concept of their plural form,
unless otherwise stated.

In addition, the terms used 1n the present description
should be understood as being used in the meaning com-
monly used in the art unless otherwise stated. Therefore,
unless otherwise defined, all terminology and scientific
terms used 1n the present description have the same meaning
as commonly understood by those skilled 1n the art to which
the present invention belongs. In case of contlict, the present
description (including definitions) prevails.

The pharmaceutical composition for treating chronic
cough of the present invention 1s characterized by being a
pharmaceutical composition containing a compound repre-
sented by Formula (I):

|Chemuical Formula 13]

»

N

()

O O

O AN
\@U\d\

N N

OH

or a pharmaceutically acceptable salt thereof, as an active
ingredient. In the present description, the pharmaceutical
composition for treating chronic cough of the present inven-
tion 1s also referred to as a therapeutic agent for chronic
cough.

The compound represented by Formula (I) or a pharma-
ceutically acceptable salt thereof used 1n the present inven-
tion may be a solvate thereof.
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The compound represented by Formula (I) 1s (25)-3-(3-
[(4-Chlorophenyl)methyl]-2,6-dioxo-4-{[4-(pyridin-2-
yloxy)phenyl]amino }-3,6-dihydro-1,3,5-triazin-1(2H)-y1)-
2-methyl-propanoic acid, and has P2X, and/or P2X,
receptor antagonist activity. In addition, the compound rep-
resented by Formula (I) includes the following tautomer.

|Chemical Formula 14|

D,
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O O

AN NN
A A
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N N 0
NN
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(D)

The compound represented by Formula (I) can be syn-
thesized according to a known method, for example, the

methods described in International Publication No. WO
2014/200078 and International Publication No. WO 2012/

020749.

In the present description, as the “pharmaceutically
acceptable salt”, examples of basic salts include alkali metal
salts such as lithium salt, sodium salt and potassium salt;
alkaline earth metal salts such as calcium salt and barium
salt; transition metal salts such as zinc salt and iron salt;

magnesium salt; ammonium salt; aliphatic amine salts such
as trimethylamine salt, triethylamine salt, dicyclohexylam-
ine salt, ethanolamine salt, diethanolamine salt, trietha-
nolamine salt, ethylenediamine salt, meglumine salt and
procaine salt; aralkylamine salts such as N,N-dibenzyleth-
ylenediamine; aromatic heterocyclic amine salts such as
pyridine salt, picoline salt, quinoline salt and 1soquinoline
salt; quaternary ammonium salts such as tetramethylammo-
nium salt, tetracthylammonium salt, benzyltrimethylammo-
nium salt, benzyltriethylammonium salt, benzyltributylam-
monium  salt, methyltrioctylammomum  salt and
tetrabutylammonium salt; and basic amino acid salts such as
arginine salt and lysine salt. Examples of acidic salts include
iorganic acid salts such as hydrochloride, sulfate, nitrate,
phosphate, carbonate, hydrogen carbonate, hydrobromate,
hydroiodide and perchlorate; organic acid salts such as
formate, acetate, propionate, trifluoroacetate, citrate, lactate,
tartrate, oxalate, maleate, fumarate, mandelate, glutarate,
malate, benzoate, phthalate and ascorbate; sulfonates such as
methanesulfonate, ethanesulfonate, isethionate, benzene-
sulfonate and p-toluenesulionate; and acidic amino acid salts
such as aspartate and glutamate.

Solvates 1include organic solvates 1n which any number of
organic solvent molecules are coordinated and hydrates 1n
which any number of water molecules are coordinated. In
the present description, the term “solvate” means a solvate
of the compound represented by the above Formula (1) or a
pharmaceutically acceptable salt thereof, and examples
thereof include a monosolvate, a disolvate, a monohydrate
and a dihydrate.
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Pharmaceutically acceptable salts and solvates can be
synthesized according to a known method.

In addition, as other pharmaceutical raw materials, addi-
tives such as excipients, binders, disintegrants, lubricants,
sweeteners, flavoring agents, preservatives, chelating
agents, antioxidants, cooling agents, coating agents, stabi-

B

N\( 0 0
%

NN
NN

N O\ -

(D

lizers, flmdizers, viscous agents, solubilizers, thickeners,
buflers, flavors, colorants, adsorbents, wetting agents, mois-
ture-proof agents, antistatic agents, plasticizers, antifoaming
agents, surfactants, and emulsifiers may be contained. Spe-
cifically, binders (for example, corn starch, and the like),
fillers (for example, lactose, microcrystalline cellulose, and
the like), disintegrants (for example, sodium starch glyco-
late, and the like), and lubricants (for example, magnesium
stearate, and the like) can be mentioned. Their contents are
not limited.

The pharmaceutical composition for the treatment of
chronic cough of the present invention can be prepared
according to a method known to those skilled in the art.
Moreover, the shape and size of the therapeutic agent are not
limited. However, oral preparations are preferable, and
among these, solid preparations are more prelerable.
Examples of dosage forms of solid preparations can include
tablets (including orally fast disintegrating tablets, chewable
tablets, eflervescent tablets, jelly drops, and the like), loz-
enges, granules, pills, powders (including fine granules), and
capsules (1including hard capsules and soft capsules). More-
over, when preparing these, a coating treatment may be
performed by a known method.

The dose of the mgredients when used as a pharmaceu-
tical composition for the treatment of chronic cough depends
on the mode of administration, patient symptoms, age,
weight, gender, or other concomitant drugs (if any), and 1s
ultimately left to the discretion of the physician. Examples
includes an aspect 1 which a daily adult dose of 10 to 450
mg ol the compound represented by Formula (I) or a
pharmaceutically acceptable salt thereotf 1s orally adminis-
tered.

One embodiment includes an aspect in which a daily adult
dose of 10 mg to 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 20 mg to 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.
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One embodiment includes an aspect in which a daily adult
dose of 30 mg to 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 50 mg to 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 70 mg to 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 100 mg to 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 150 mg to 300 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 10 mg to 150 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 20 mg to 150 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 30 mg to 150 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 50 mg to 150 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 70 mg to 150 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of 100 mg to 150 mg of the compound represented by
Formula (I) or a pharmaceutically acceptable salt thereof 1s
orally administered.

One embodiment includes an aspect in which a daily adult
dose of, for example, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg,
35 mg, 40 mg, 45 mg, 50 mg, 55 mg, 60 mg, 65 mg, 70 mg,
75 mg, 30 mg, 35 mg, 90 mg, 95 mg, 100 mg, 105 mg, 110
mg, 115 mg, 120 mg, 125 mg, 130 mg, 135 mg, 140 mg, 145
mg or 150 mg of the compound represented by Formula (I)
or a pharmaceutically acceptable salt thereof 1s orally
administered.

One embodiment includes an aspect in which a daily adult
dose of, for example, 150 mg, 200 mg, 250 mg or 300 mg
of the compound represented by Formula (I) or a pharma-
ceutically acceptable salt thereof 1s orally administered.

The dose may be administered at once or 1 divided doses.
For example, the above dose 1s administered once a day. For
example, the above dose 1s administered 1 two divided
doses per day. For example, the above dose 1s administered
in three divided doses per day. For example, the above dose
1s administered in four divided doses per day.

In one embodiment, the symptom, condition or disease of
the respiratory tract 1s attenuated by the compound repre-
sented by Formula (I) or a pharmaceutically acceptable salt
thereol. The respiratory disease may be selected from many
conditions 1n which cough hypersensitivity 1s dominant, and
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can include unexplained cough, or cough associated with
upper respiratory tract infection, chronic obstructive pulmo-
nary disease (COPD), asthma, or i1diopathic pulmonary
fibrosis.

In one embodiment, the cough 1s a form of refractory
cough, unexplained cough, idiopathic cough, sub-acute or
chronic cough, treatment-resistant cough, 1diopathic chronic
cough, postviral cough, 1atrogenic cough, cough associated
with postnasal drip, cough associated with upper respiratory
tract infection, asthma and/or COPD, cough associated with
interstitial diseases, cough associated with retlux esophagitis
(GERD) and/or cough or bronchitis associated with smok-
ing. latrogenic cough can be induced by ACE inhibitors. In
addition, the mterstitial disease can be pulmonary fibrosis.

In the present description, the term “respiratory disease”
includes, but 1s not limited to, cough hypersensitivity syn-
drome, chronic obstructive pulmonary disease (COPD),
asthma, and bronchospasm. Examples of respiratory dis-
cases include embodiments of refractory cough, unexplained
cough, 1diopathic cough, sub-acute or chronic cough, treat-
ment-resistant cough, 1diopathic chronic cough, cough asso-
ciated with upper respiratory inifection, postviral cough,
1atrogenic cough (e.g., ACE ihibitor-induced), cough or
bronchitis associated with i1diopathic pulmonary fibrosis or
smoking. Respiratory diseases include the urge to cough
associated with any respiratory disease, for example, the
urge to cough associated with chronic obstructive pulmo-
nary disease (COPD), cough variant asthma, or interstitial
lung disease, or to wheeze.

In the present description, “acute cough” 1s interpreted to
mean a cough that lasts up to 3 weeks 1n duration. For
example, an acute cough can be the result of an acute 1llness
such as a cold or the flu. The acute cough can disappear
when the causative factor (for example, cold or flu) 1s
climinated.

In the present description, “sub-acute cough” is inter-
preted to mean a cough that lasts for 3 to 8 weeks. A
sub-acute cough follows the period during which a subject
1s 1nfected with a disease (for example, cold or flu). A
sub-acute cough 1s a cough that often remains after the
causative factor has been removed. For example, sub-acute
cough appears aiter an infection (for example, after a viral
infection).

In the present description, “chronic cough” refers to a
persistent or refractory cough that lasts longer than 8 weeks
without any evident causative factor, and may not be asso-
ciated with other respiratory diseases such as asthma or
COPD.

In one embodiment, the present imvention includes a
method for treating the cough symptoms and urges to cough
associated with respiratory diseases by administering the
compound represented by Formula (I) or a pharmaceutically
acceptable salt thereof.

In one embodiment, the present invention includes a
compound for using the compound represented by Formula
(I) or a pharmaceutically acceptable salt therecol in the
treatment of the cough symptoms and urges to cough asso-
clated with respiratory diseases in a subject 1in need of
treatment.

In one embodiment, the present invention includes use of
the compound represented by Formula (I) or a pharmaceu-
tically acceptable salt thereof for the manufacture of a
medicament for treating the cough symptoms and urges to
cough associated with respiratory diseases in a subject 1n
need of treatment.

In one embodiment, the present invention includes a
method of treating the chronic cough symptoms and/or urges
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to cough associated with respiratory diseases or diseases
mediated by P2X, and/or P2X, ., receptor antagonists by
administering the compound represented by Formula (1) or
a pharmaceutically acceptable salt thereof.

44

In one embodiment, the present invention includes use of
the compound represented by Formula (I) or a pharmaceu-
tically acceptable salt thereof for the manufacture of a
medicament for reducing the number of daytime or night-

In one embodiment, the present invention includes the > time .chromc coughs " diopathic/tr catment-resistant
compound represented by Formula () or a pharmaceutically chroplc c':::ugh3 and for treating the neuronal hypersensitivity
acceptable salt thereof for use 1n the treatment of the chronic causing chronic cough. . L.
cough symptoms and/or urges to cough associated with In one embodiment, the present invention includes use of

2 Syp 8 . the compound represented by Formula (I) or a pharmaceu-
respiratory diseases or diseases mediated by P2X, and/or :
P2X,, . receptor antagonists 0 tically acceptable salt thereof for the manufacture of a
2/3 . ' . L medicament for reducing the number of daytime or night-
hln one emb;dlment, thz %resent 1n1;ent10n 1nc1u1fes use of time coughs in refractory cough, unexplained cough or
the lciompoun ]ijresimej Y Eof?mulil () or afp armac;u- iflippathic 'coughj and for treating the m?uronal hypers.enisi-
tcally acceptable salt thereol Ior the manulacture ol a tivity causing refractory cough, unexplained cough or idio-
medicament for treating the Chromc qough symptoms and/.or pathic cough.
urges to cough associated with respiratory diseases or dis- 15 Ag described in the Examples below, the present invention
cases mediated by P2X, and/or P2X, ; receptor antagonists. is characterized by a class of P2X, and/or P2X,,, receptor

In one embodiment, the present invention relates to a antagonists for treating or alleviating cough, including
method for reducing the number of daytime or nighttime chronic cough, and the urge to cough. The present mvention
chronic coughs 1n 1diopathic/treatment-resistant chronic has the advantage of addressing the root causes of cough
couch o hypersensitivity in these diseases, rather than simply sup-

Ig ' hodiment. th . ; ltes t pressing the central modulation involved m symptom per-

-one cmboditnent, the present ivention relates 10-a - ception. For example, the present invention provides a
method for reducing the number of daytime or nighttime method of reducing afferent nerve activity that induces an
chronic coughs in refractory cough, unexplained cough or urge to persistent and madequate cough 1n sensitized sub-
idiopathic cough. Jects (for example, humans). |

In one embodiment, the present invention includes a > lhe present invention also has the advantage of producing
method of treatine the neuronal hvoersensitvity causin substantially no taste-related side eflects in sensitized sub-

hron S P Y S jects (for example, humans).
C Iflm;nzozilhlz;odiment the present mvention includes a burthermore, the compound represented by Formula (1) or
_ 3 S _ a pharmaceutically acceptable salt thereol can be used for
method of treating the neuronal hypersensitivity causing 5, the treatment of not only chronic cough, but also acute and
refractory cough, unexplained cough or i1diopathic cough. sub-acute cough.

In one embodiment, the present invention includes the
compound represented by Formula (I) or a pharmaceutically EX AMPI ES
acceptable salt thereof for use in reducing the number of
dayume or nightime dhronic coughs n iopaciear . eipair, theprsent invenion will e deribed s
treating the neuronal hypersensitivity causing chronic on examples. However, the present invention 1s not limited
cough to these examples and the like.

In one embodiment, the present invention includes the .. ,
compound represented by Formula (I) or a pharmaceutically Test Example 1 Phase I Clinical Trial
acceptable salt thereot for use 1n reducing the number of 40 |
daytime or nmighttime chronic coughs 1n refractory cough, ThUS far, two phase I studies have been ?ompleted. {511
unexplained cough or idiopathic cough, and for treating the studies were conducted based on Good Clinical Practice
neuronal hypersensitivity causing refractory cough, unex- (GCP).
plained cough or 1diopathic cough. A summary of the clinical trials 1s shown 1n Table 1 below.

TABLE 1

Number of
subjects
(Number of cases

Country administered with
Clinical (Number the compound Admuinistra- Purpose of
trial Clinical trial of represented by tion clinical trial
name design facilities) Target Dosage and administration Formula (I)) period (Status)
Phase I Part A (Single Japan Japanese Part A: Part A: 48 (36) Part A: one day Safety
Single Dose Dose): (1) healthy 3, 10, 30, 100, 300, 450 mg or Part B: 15 (15) Part B: one Tolerability
and Food Single-center, adult placebo; single oral time 1n one Pharmacokinetics
Effect Study Randomized, males administration of suspension day x 3 days (Completed)

Placebo-controlled,
Double-blind

Part B [Study of
Relative
Bioavailability (BA)
and Effect of
Food]:

Part B:

Single-center,

Randomized,
Open Label,
Cross-over

under fasted condition

150 mg; single oral
administration of suspension or
tablets (50 mg tablets) under
fasted or fed condition
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TABLE 1-continued
Number of
subjects
(Number of cases
Country administered with
Clinical (Number the compound Admuinistra- Purpose of
trial Clinical trial of represented by tion clinical trial
name design facilities) Target Dosage and administration Formula (I)) period (Status)
Phase I Single-center, Japan Japanese Japanese: 150, 300 mg; tablets 30 (24) 1 day and 14  Safety
Repeat Dose Randomized, (1) and (50 mg tablets) or placebo days Tolerability
Study Placebo-controlled, Caucasian Caucasian: 150 mg; tablets (50 Pharmacokinetics
Double-blind healthy mg tablets) or placebo (Completed)
adult males  Single oral administration under
fed condition, after 4 days,
repeated oral administration for
14 days under fed condition
(Results) well. With the value of the specific maximum fluorescence

There were no deaths, serious adverse events, or adverse
events leading to discontinuation of administration in either

[

Part A or Part B of the Phase I single dose and food eflect
study.

There were no deaths, serious adverse events or adverse
events leading to discontinuation of administration in any of
the administration groups of the Phase I repeat dose study.

No taste-related adverse events or side eflects were
observed 1n all of these studies which have been conducted.

Test Example 2 Evaluation of Human P2X,
Receptor Inhibitory Activity

A stably expressing cell line in which C6BU-1 cells have
been transfected with human P2X, receptor gene (GenBank
accession number Y07683) was seeded on a PDL-coated
96-well microplate so as to have 8000 cells per well, then
cultured 1n medium (7.0% fetal bovine serum, 7.0% horse
serum, 1% antibiotic-antimycotic mixed stock solution,
DMEM containing 4.0 mM glutamine) at 37° C. and 1n 3%
carbon dioxide for 1 day. The medium was replaced with a
solution containing 4 uM of Fluo-3-AM (20 mM HEPES,
137 mM NaCl, 5.37 mM KCI, 0.9 mM MgCl,, 1.26 mM
Ca(Cl,, 5.6 mM D-glucose, 2.5 mM probenecid, 0.5% BSA,
0.04% Pluronic F-1277, pH 7.5), then incubation was carried
out at 37° C. and 1n 5% carbon dioxide for 1 hour. The wells
were washed with wash buffer (20 mM HEPES, 137 mM
NaCl, 5.27 mM KCI, 0.9 mM Mg(Cl,, 1.26 mM CaClz, 3.6
mM D-glucose, 2.5 mM probenecid, pH 7. 5) and the micro-
plate was filled with 40 ulL of wash bufler per well. The
microplate was placed 1n the high-throughput screeming
system FDSS 7000EX (Hamamatsu Photonics). The mea-
surement of fluorescence intensity by FDSS 7000EX was
started, and 40 ul per well of a DMSO solution of the
compound represented by Formula (1) diluted with a dilution
bufter (20 mM HEPES, 137 mM NaCl, 5.27 mM KC(CI, 0.9
mM MgCl,, 1.26 mM Ca(l,, 5.6 mM D-glucose, 2.5 mM
probenecid, 0.1% Pluronic F-127, pH 7.5) to diflerent con-
centrations was each dispensed by the automatic pipetting
device built in the FDSS 7000EX. After 5 minutes, 50 uLL of
ATP solution diluted with the dilution bufler (final concen-
tration of 50 nM) was dispensed by the automatic pipetting
device built in the FDSS 7000EX, and then the measurement
of the fluorescence intensity was continued for 4 minutes.
From the measured fluorescence intensity values, the spe-
cific maximum fluorescence intensity, which 1s expressed as
the ratio of the maximum fluorescence intensity value after
addition of the ATP solution to the fluorescence intensity at
the start of measurement, was calculated for each microplate
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intensity when the compound represented by Formula (1) 1s

not contained as 0% inhibition, and the value of the specific
maximum fluorescence intensity when the dilution bufler
was added instead of ATP as 100% inhibition, the concen-
tration for 50% inhibition (IC.,) was calculated to evaluate
the inhibitory activity of the compound represented by
Formula (I). The specific maximum fluorescence intensity
was calculated using the FDSS software (Hamamatsu Pho-

tonics). The IC., was calculated using the software
Microsoit Excel (Microsoit) and XL1it (idbs).

(Results)
The IC;, was 0.004 uM.

Test Example 3 Evaluation of Human P2X, ;

Receptor Inhibitory Activity

C6BU-1 cells were seeded on a PDIL-coated 96-well

microplate so as to have 3000 cells per well, then cultured
in medium (7.0% fetal bovine serum, 7.0% horse serum, 1%
antibiotic-antimycotic mixed stock solution, DMEM con-
tamning 4.0 mM glutamine) at 37° C. and 1 5% carbon
dioxide for 1 day. C6BU-1 cells were transfected with
human P2X, receptor gene (GenBank accession number
AF109387) and human P2X, receptor gene (GenBank
accession number Y07683) using the transfection reagent
FuGENEG6 (manufactured by Promega), and further cultured
at 37° C. 1n 5% carbon dioxide for 1 day. The medium was

replaced with a solution containing 4 uM of Fluo-3-AM (20
mM HEPES, 137 mM Na(l, 5.27 mM KCl, 0.9 mM MgCl,,

1.26 mM CaCl,, 5.6 mM D-glucose, 2.5 mM probenecid,
1% BSA, 0.08% Pluronic F-127, pH 7.5), then incubation

was carried out at 37° C. and 1n 5% carbon dioxide for 1

hour. The wells were washed with wash bufler (20 mM
HEPES, 137 mM NaCl, 5.27 mM KCI, 0.9 mM Mg(l,, 1.26

mM CaC(l,, 5.6 mM D-glucose, 2.5 mM probenecid, pH 7.5)
and the microplate was filled with 40 uL. of wash bufler per
well. The microplate 1s placed in the high-throughput
screening system FDSS 7000EX (Hamamatsu Photonics).
The measurement of fluorescence intensity by FDSS
7000EX was started, and 40 uL per well of a DMSO solution
of the compound represented by Formula (I) diluted with a
dilution buffer (20 mM HEPES, 137 mM Na(Cl, 5.27 mM
KCl, 0.9 mM MgCl,, 1.26 mM CaCl,, 5.6 mM D-glucose,
2.5 mM probenecid, 0.1% Pluromic F-127, pH 7.5) to
different concentrations was each dispensed by the auto-
matic pipetting device built in the FDSS 7000EX. After 5
minutes, 50 ul. of a,p-methylene ATP solution diluted with
the dilution bufler (final concentration of 6 uM) was dis-
pensed by the automatic pipetting device built 1n the FDSS
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7000EX, and then the measurement of the fluorescence
intensity was continued for 4 minutes. From the measured

fluorescence intensity values, the specific maximum fluo-
rescence 1ntensity, which 1s expressed as the ratio of the
maximum fluorescence intensity value after addition of the
a.,p-methylene ATP solution to the fluorescence intensity at
the start of measurement, was calculated for each microplate
well. With the value of the specific maximum fluorescence
intensity when the compound represented by Formula (1) 1s
not contained as 0% inhibition, and the value of the specific
maximum fluorescence imtensity when the dilution bufler
was added instead of o,p-methylene ATP as 100% 1nhibi-
tion, the concentration for 50% inhibition (IC<,) was calcu-
lated to evaluate the inhibitory activity of the compound
represented by Formula (I). The specific maximum fluores-
cence 1ntensity was calculated using the FDSS software
(Hamamatsu Photonics). The IC., was calculated using the

soltware Microsolit Excel (Microsoft) and XL1iit (1dbs).
(Results)
The IC,, was 1100 nM.

Test Example 4 Evaluation of Human P2X,
Receptor Inhibitory Activity 1in the Presence of
Human Serum Albumin (HSA)

A stably expressing cell line in which C6BU-1 cells have
been transiected with human P2X, receptor gene (GenBank
accession number Y07683) was seeded on a PDL-coated
96-well microplate so as to have 8000 cells per well, then
cultured 1n medium (7.0% fetal bovine serum, 7.0% horse
serum, 1% antibiotic-antimycotic mixed stock solution,
DMEM containing 4.0 mM glutamine) at 37° C. and 1n 3%
carbon dioxide for 1 day. The medium was replaced with a
solution containing 4 uM of Fluo-3-AM (20 mM HEPES,
137 mM NaCl, 5.37 mM KCI, 0.9 mM MgCl,, 1.26 mM
CaCl,, 5.6 mM D-glucose, 2.5 mM probenecid, 0.5% BSA,
0.04% Pluronic F-127, pH 7.5), then incubation was carried
out at 37° C. and 1n 5% carbon dioxide for 1 hour. The wells
were washed with wash buffer (20 mM HEPES, 137 mM
NaCl, 5.27 mM KCl, 0.9 mM Mg(Cl,, 1.26 mM CaCle 5.6
mM D-glucose, 2.5 mM probenecid, pH 7. 5) and the micro-
plate was filled with 40 ulL of wash bufler per well. The
microplate was placed 1n the high-throughput screening
system FDSS 7000EX (Hamamatsu Photonics). The mea-
surement of fluorescence intensity by FDSS 7000EX was
started, and 40 ul per well of a DMSO solution of the
compound of the present invention diluted to different

concentrations with a solution of a dilution bufler (20 mM
HEPES, 137 mM NaCl, 5.27 mM KCl, 0.9 mM MgCl,, 1.26

mM CaCl,, 5.6 mM D-glucose, 2.5 mM probenecid, 0.1%
Pluronic F-127, pH 7.5) to which human serum albumin was
added to a final concentration of 1%, was each dispensed by
the automatic pipetting device built in the FDSS 7000EX.
After 5 minutes, 50 ul. of ATP solution diluted with the
dilution bufler (final concentration of 50 nM) was dispensed
by the automatic pipetting device built in the FDSS 7000EX,
and then the measurement of the fluorescence intensity was
continued for 4 minutes. From the measured fluorescence
intensity values, the specific maximum fluorescence inten-
sity, which 1s expressed as the ratio of the maximum
fluorescence intensity value after addition of the ATP solu-
tion to the fluorescence intensity at the start of measurement,
was calculated for each microplate well. With the value of
the specific maximum fluorescence intensity when the com-
pound represented by Formula (I) 1s not contained as 0%
inhibition, and the value of the specific maximum tluores-
cence 1ntensity when the dilution bufler was added instead
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of ATP as 100% inhibition, the concentration for 80%
inhibition (IC,,) was calculated to evaluate the inhibitory
activity of the compound represented by Formula (I). The
specific maximum fluorescence intensity was calculated
using the FDSS software (Hamamatsu Photonics). The IC,,
was calculated using the soiftware Microsoit Excel (Mi-
crosoit) and XLt (1dbs).

(Results)

The 1C,, was 92.4 nM (46.9 ng/mL).

Test Example 5 Predicted Effective Dose for
Humans

In the Phase I single dose study, 3, 10, 30, 100, 300, and

450 mg of the compound represented by Formula (I) was
administered as a single dose, and the plasma concentration
of the compound represented by Formula (I) in each subject
0.25,0.5,1,1.5,2,2.5,3,3.5,4,5,6,8, 10, 12, 24, 36, 48,
72, and 120 hours after administration was measured over
time. As a result, the maximum concentration was observed
after 0.5 to 6 hours. When the compound represented by
Formula (I) 1s administered once daily, the minimum plasma
drug concentration at steady state 1s assumed to be the same
as or higher than the plasma concentration 24 hours atter the
single dose. Therelore, the plasma concentration (geometric
mean) after 24 hours 1s shown below. The plasma concen-
tration after 24 hours at each dose was compared to 46.9
ng/ml, the IC,, calculated in Test Example 4, which 1s
considered as the concentration that sufliciently inhibits the
P2X, receptor. As a result, 3 mg of the plasma concentration
after 24 hours was lower than I1C,,, but 10, 30, 100, 300, and
450 mg of the plasma concentration aiter 24 hours exceeded
ICq,. Theretore, the minimum effective dose was set to 10
mg.

(Results)

TABLE 2

The plasma concentration 24 hours
after administration of the compound
represented by Formula (I), (ng/mL),

(geometric mean)

Dosage of the compound
represented by
Formula (I), (img)

3 15.2
10 50.7
30 134

100 424
300 1840
450 2680

In addition, 1n the Phase I single dose study, no dysgeusia
or any taste-related disorder was observed as an adverse
event 1n any of the dose groups of 3, 10, 30, 100, 300, and
450 mg. Moreover, in the Phase I repeat dose study, 150 and
300 mg of the compound represented by Formula (I) was
repeatedly administered once daily for 2 weeks, and no
dysgeusia or any taste-related disorder was observed. There-
fore, the maximum eflective dose with substantially no
dysgeusia was set to 450 mg.

Test Example 6 Phase II Clinical Trnal

A Phase II double-blind cross-over comparative study was
conducted 1n patients with refractory/unexplained chronic
cough.

In patients with refractory/unexplained chronic cough, the
placebo-adjusted change from baseline 1n the number of
coughs per hour during daytime (7 am to 7:59 pm, which
means right before 8:00 pm) after 2 weeks of administration
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of the compound represented by Formula (I), and 1ts sig-
nificance were evaluated. Similarly, the placebo-adjusted
change from baseline 1n the number of coughs per hour 1n 24
hours after administration of the compound represented by
Formula (I) and 1its significance were also evaluated.

The placebo-adjusted change 1s defined by the following
equation.

Rate of change adjusted by placebo = [Expression 1]

100 + Rate of change during
administration of the compound

representedd by Formula (1) (%)

100 x 1] (%)

100 + Rate of change during

administration of placebo (%)

(Clinical Trial Design)

The tnal was conducted as a placebo-controlled, multi-
center, randomized, double-blind, cross-over comparative
study. The study consists of a screening phase (1 to 4 weeks),
a first treatment phase (15 days), a drug holiday (2 to 3
weeks), a second treatment phase (15 days) and a follow-up
phase (1 week).

Subjects (20 females, 11 males, mean age of 50.0 years)
were randomly assigned to either the group receiving the
compound according to Formula (I) first or the group
receiving the placebo first. The subjects 1n the group receiv-
ing the compound according to Formula (I) first received
orally tablets containing 150 mg of the compound according
to Formula (I) (50 mg, 3 tablets), and the subjects in the
group receiving the placebo first received orally placebo
tablets (3 tablets), from the day following the first treatment
phase once daily in the morning for 2 weeks. Then, after 2
to 3 weeks of a drug holiday, during the second treatment
phase, the subjects recetved orally the tablets which they did
not receive 1n the first treatment phase, once daily in the
morning for 2 weeks from the day following the second
treatment phase.

(Results) A comparison (full analysis population) of the

change in the number of coughs per hour during daytime 1s
shown 1n Table 3 and FIG. 1.

TABLE 3
N = 31

The compound

represented by
Study drug Formula (I) Placebo
I 31 30
Estimated rate of change (%) -54.1 -33.0
[95% CI] [-66.7, —=36.8] [-51.6, -7.2]
Rate of change adjusted by -31.6 —
placebo (%o)
[95% CI] [-53.6, 0.8] —
P-value 0.0546 —

(For the number of coughs per hour during daytime in each
of the first and second treatment phases, the mixed eflect
model was applied, with the common logarithms of the ratio
to the baseline after 2 weeks of admimstration as the
responses, the investigational drugs, the admainistration
groups (group receiving the compound represented by For-
mula (I) first and group receiving the placebo first), and the
phases as the fixed eflects, the individuals as the random
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ellects, and the common logarithms of the number of coughs
per hour at baseline as the covariates.)

(Results) A comparison (full analysis population) of the
change in the number of coughs per hour in 24 hours 1is
shown 1n Table 4.

TABLE 4
N = 31

The compound

represented by
Study drug Formula (I) Placebo
I 31 30
Estimated rate of change (%o) -52.6 -31.4
[95% CI] [-64.7, -36.3] [-49.1, -7.4]
Rate of change adjusted by -30.9 —
placebo (%)
[95% CI] [-51.3, -2.1] —
P-value 0.0386 —

(For the number of coughs per hour 1n 24 hours 1n each of
the first and second treatment phases, the mixed eflect model
was applied, with the common logarithms of the ratio to the
baseline after 2 weeks of administration as the responses, the
investigational drugs, administration groups (group receiv-
ing the compound represented by Formula (I) first and group
receiving the placebo first), and phases as the fixed eflects,

the individuals as the random eflects, and the common
logarithms of the number of coughs per hour at baseline as
the covariates.)

(Results) A comparison (full analysis population) of the total
change in the sum of the three domains of the Leicester

Cough Questionnaire [Japanese version]| 1s shown in Table
3.

TABLE 5

N = 31

The compound
represented by

Study drug Formula (I) Placebo
| 31 31
Estimated amount of change 2.46 1.06
[95% CI] [1.51, 3.41] [0.11, 2.01]
Drug differences 1.40 —
[95% CI] [0.06, 2.75] -
P-value 0.0415 -

(For the change from baseline 1n the total score of the three
domains of the Leicester Cough (Questionnaire [Japanese
version| at the end or discontinuation of each of the first and
second treatment phases, the mixed eflect model was
applied, with the changes from the baseline as the responses,
the investigational drugs, phases, and administration groups
(group receiving the compound represented by Formula (1)
first and group receiving the placebo first) as the fixed
eflects, the individuals as the random eflects, and the total
scores of the three domains of the Leicester Cough Ques-
tionnaire [Japanese version| at baseline as the covariates.)

As shown 1n Table 3 and FIG. 1, the placebo-adjusted rate
of decrease 1n the number of coughs per hour during daytime

was 31.6%.
As shown in Table 4, the placebo-adjusted rate of

decrease 1n the number of coughs per hour 1n 24 hours was
30.9%, and a significant difference was observed.

As shown 1n Table 5, the difference between the investi-
gational drug groups 1n the total score of the three domains
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of the Leicester Cough Questionnaire was 1.40 points, and
a significant diflerence was observed.

Moreover, the eflicacy of the compound according to
Formula (I) and the placebo can be compared based on the

52

150 mg per day of the compound represented by Formula (I)
during the second treatment phase. The safety analysis
population 1n this study was 31 subjects, all of whom were
taking the compound represented by Formula (I) and the
placebo. Among them, dysgeusia occurred 1 1 subject

following evaluation indexes for the patients with refractory/ > . ; !
& . =P t (1/31, 3.2%) and hypogeusia occurred 1n another subject
unexplained chronic cough described above. o :
los of evaluation ind - dude th her of (1/31, 3.2%) when taking the compound represented by
Examples o eva.uatlcirn Hdezes ettde the number o Formula (I). No ageusia was observed. Therefore, taste-
coughs pet hour Slurmg nighttime, the number of coughs per related adverse events occurred in 2 subjects (2/31, 6.5%).
hOU—_I' during Wakmg hours, the number of coughs per hour o No taste-related adverse events were observed when taking
during sleeping hours, the severity assessment using the the placebo.
Cough Visual Analog Scale (VAS), the Patient Global On the other hand, in the study MK-7264-012 (Clinical-
Iqlpr css1on ot Change (PGIC)_: and the Buropean Quality of Tnals.gov, identification number NCT02612610), Gefapix-
Life QUBSUOI}H&_IT@ 5-Dimension S-Level (EQ-5D-5L). ant and the corresponding placebo were used as the inves-
| Next, the 1nc1denc.e of taste-relatefl .adver.se events ar}d Ny tigational drugs. As the study design, a parallel-group design
side eflects observed in the Phase II climical trial 1s shown 1n consisting of four treatment groups: Geft_api};ant 7 5 mg, 20
lable 6. mg, 50 mg, and placebo was used. Each subject was
assigned to take any of these twice daily. The number of
TABLE 6 subjects in the safety analysis, and the number of subjects
and the incidence of taste-related adverse events in the
The compound represented 20 Geofan, 50 d the placeh h :
by Formula (I Blaceho efapixant 50 mg group and the placebo group are shown in
System Organ Class [a] - N = 31 N = 31 Table 7. (Number of subjects and the incidence of taste-
related adverse events 1n the Gefapixant 50 mg group and
Preferred Term n (%) @ 0 @ the placebo group (Reference: Non-patent Document 235))
Patients with any Treatment - 4 (12.9) (4) 1(3.2) (1) »5
related AEs TABILE 7
Nervous system disorders 2 (6.5) (2) 0 (0)
Dysgeusial 1(3.2) (1) 0 (0) Gefapixant 50 mg
Hypogeusia 1(3.2) (1) 0 (0) group Placebo group
Gastrointestinal disorders 1 (3.2) (1) 1 (3.2) (1)
Hypoaesthesia oral 1 (3.2) (1) 1 (3.2) (1) 10 Number of subjects 1n safety analysis 63 63
Hepatobiliary disorders 1 (3.2) (1) 0 (0) Ageusia 13 (20.6%) 1 (1.6%)
Drug-induced liver injury 1 (3.2) (1) 0 (0) Dysgeusia 30 (47.6%) 3 (4.8%)
Hypogeusia 15 (23.8%) 1 (1.6%)
Note: Any of taste-related adverse events 51 (81.0%) 4 (6.3%)
“Treatment-related AE” 1s defined as an event in which causality cannot be denied among
adverse events reported after mmitial administration of study drugs.
(n): Number of events . .
‘al System organ class and Preferred torm of MedDRA Ver. 21.0 35 Based on the above results, for the proportion of subj ec::ts
who experienced any of the taste-related adverse events, the
As shown 1n Table 6, taste-related adverse events were study design of each study was taken 1nto account, and as the
observed 1n 2 subjects during at the administration of the difference between each investigational drug and placebo,
compound represented by Formula (I), but both were mild. the mean of differences of incidence 1n the same subject
The taste-related adverse events were dysgeusia (taste 4V between the treatments and the two-sided 95% confidence
change) and hypogeusia, which were observed 1n 3.2% and interval thereol were calculated for Test Example 6, and the
3.2% of patients, respectively. difference of incidence between the Gefapixant 50 mg
Here, the incidence of taste-related adverse events 1n Test treatment group and the placebo treatment group and the
Example 6 was examined. In this study, the compound two-sided 95% confidence interval thereof were calculated
represented by Formula (I) and the corresponding placebo 4° for the study MK-7264-012. The results are shown in Table
were used as the investigational drugs. As the study design, 8. As can be seen 1n Table 8, the 95% confidence upper limit
a cross-over design consisting of two treatment phases was of the diflerence with the placebo 1n the incidence of any of
used. Each subject was assigned to either the treatment the taste-related adverse events obtained from Test Example
group taking 150 mg per day of the compound represented 6, 15.6%, was well below the 95% confidence lower limit of
50

by Formula (I) during the first treatment phase and the
placebo during the second treatment phase, or the treatment
group taking the placebo during the first treatment phase and

Study name: Method of

63.2% obtained from the study MK-7264-012.

(Diflerence Between Fach Investigational Drug and Placebo
in the Incidence of any the Taste-Related Adverse Events)

TABLE 8

Difference of 95% confidence  95% confidence

calculating difference incidence lower lLimuit upper limit
Test Example 6: Difference 6.5% -2.7% 15.6%
between treatments *

(150 mg of compound represented

by Formula (I) — placebo)

Study MK-7264-012: Difference 74.6% 63.2% 86.0%

between treatment groups
(Gefapixant 50 mg - placebo)

* Defined as the mean of the difference between the value when taking the compound represented by Formula
(1) and the value when taking the placebo 1n each subject, and the 95% confidence interval, with 1 indicating
the occurrence of any of the taste-related adverse events and 0 indicating that no adverse events occurred.
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From the above results, 1t can be expected that the
incidence of any of the taste-related adverse events 1is
extremely low with 150 mg of the compound represented by
Formula (I) compared to 50 mg of Gefapixant.

In addition, the taste-related adverse events observed 1n
Test Example 6 accounted for 6.5% (2/31) of patients, which

was similar to the 6.3% (4/63) for the adverse events
observed during placebo administration in the study

MK-7264-012.

FORMULATION EXAMPLE

The following Formulation Examples are only exempli-
fied and not intended to limit the scope of the invention.

(Formulation Example 1) Suspension

For example, water for injection was added to the active
pharmaceutical ingredient, the compound represented by
Formula (I), to prepare a suspension.

(Formulation Example 2) Tablets

For example, lactose and magnesium stearate were added
as additives to the active pharmaceutical ingredient, the

compound represented by Formula (I), to prepare tablets.

INDUSTRIAL APPLICABILITY

The method for treating chronic cough of the present
invention and the pharmaceutical composition for the treat-
ment used therefor i1s considered to exhibit an excellent
therapeutic eflect by administering a predetermined amount
of the active ingredient, the compound represented by For-
mula (I) or a pharmaceutically acceptable salt thereof, to
patients with chronic cough. In addition, having substan-
tially no taste-related side effects from the administration of
the compound represented by Formula (I) or a pharmaceu-
tically acceptable salt thereof, the treatment method and
pharmaceutical composition for the treatment of the present
invention can be applied extremely safely, and are also
suitable for long-term administration. Therefore, they are an

excellent treatment method and pharmaceutical composition
for the treatment.

The invention claimed 1s:

1. A method for treating chronic cough, the method
comprising a step of administering an eflective amount of a
compound represented by Formula (I):
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or a pharmaceutically acceptable salt thereof as an active
ingredient to an individual 1n need of treatment of chronic
cough,

wherein the effective amount of the active ingredient 1s a

daily dose of 10 mg to 450 mg.

2. The method of treatment according to claim 1, wherein
the chronic cough is a refractory chronic cough.

3. The method of treatment according to claim 1, wherein
the compound represented by Formula (I) or the pharma-
ceutically acceptable salt thereof has substantially no side
cllects of taste disturbance by the administration of the
compound or salt thereof.

4. The method of treatment according to claim 1, which
1s administered once daily.

5. The method of treatment according to claim 1, wherein
the effective amount of the active ingredient 1s a daily dose
of 50 mg to 300 mg.

6. The method of treatment according to claim 1, wherein
the eflective amount of the active ingredient 1s a daily dose
of 50 mg to 150 mg.

7. The method of treatment according to claim 1, wherein
the effective amount of the active ingredient 1s a daily dose
of 150 mg to 300 mg.

8. The method of treatment according to claim 1, which
1s administered once daily after a meal.

9. The method of treatment according to claim 1, which
1s administered once daily at bedtime.

10. The method of treatment according to claim 1,
wherein the cough 1s a 24-hour cough.

11. The method of treatment according to claim 1,
wherein the cough 1s a daytime cough.
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